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FIG. 13 

FIG. 14 



US. Patent Nov. 22, 2011 Sheet 13 0f 16 US 8,063,478 B2 

FIG. 15 

11 5 6e 

2 52m //////////// E); 
j 1 

/ 
\ a manna» / 

6i 4 5 éc 

FIG. 16 

K1 
//////////// 



US. Patent Nov. 22, 2011 Sheet 14 0f 16 US 8,063,478 B2 

FIG. 1 7 

FIG. 18 



US. Patent Nov. 22, 2011 Sheet 15 0f 16 US 8,063,478 B2 

5 

A 1 

KW\\\\%\\\\\\ x\ 1/, 

\ \ \ \ \ \ \ 

\ /, MP _m)\ 
a GM ,, ,,,, m2 

3 2 GI 



US. Patent Nov. 22, 2011 Sheet 16 0f 16 US 8,063,478 B2 

2 

\4///,///////</X) ii v» \ \ \Q \ \vvzk 
o2. /\\\\ m2. \\\\ a? 

m I 

8 GI 



US 8,063,478 B2 
1 

METHOD OF MANUFACTURING A 
SEMICONDUCTOR DEVICE 

CROSS-REFERENCE TO RELATED 
APPLICATION 

This application is a continuation of application Ser. No. 
12/537,124 ?led Aug. 6, 2009, noW U.S. Pat. No. 7,847,388 
Which is a division of application Ser. No. 11/003,348 ?led 
Dec. 6, 2004 (noW U.S. Pat. No. 7,625,779 issued Dec. 1, 
2009). The present application also claims priority from Japa 
nese patent application No. 2003-433603 ?led on Dec. 26, 
2003, the content of Which is hereby incorporated by refer 
ence into this application. 

BACKGROUND OF THE INVENTION 

The present invention relates to a semiconductor device 
and its manufacturing method, and more particularly to a 
technique that can be effectively applied to the prevention of 
chipping of semiconductor chips. 

In a semiconductor device of a conventional chip siZe, a 
semiconductor chip has a con?guration mainly consisting of 
a semiconductor substrate and, formed over the circuit for 
mation surface Which is the outer of the inner and outer 
surfaces of this semiconductor substrate, a multi-layered Wir 
ing layer formed by stacking a plurality each of insulating 
layers and Wiring layers, and a surface protecting ?lm so 
formed as to cover this multi-layered Wiring layer (see Patent 
Reference 1 for example). 

Patent Reference 1: Japanese Unexamined Patent Publica 
tion No. 2000-294607 (FIG. 3) 

SUMMARY OF THE INVENTION 

Among recently developed small semiconductor devices 
including chip scale packages (CSPs), there are CSP type 
semiconductor devices assembled by manufacturing tech 
niques integrating the Wafer process (pre-process) and the 
packaging process (post-process) (such semiconductor 
devices are knoWn as Wafer level CSP s or Wafer process 
packages). 
A Wafer level CSP undergoes a bum-in test in its screening 

procedure. For the test, the CSP is ?tted to a socket dedicated 
for the purpose. First, the semiconductor chip is arranged 
With its main surface opposite the concave portion of the 
socket in a state in Which the inner surface of the semicon 
ductor chip is suction-held by an arm. The arm is descended 
in this state to cause the package to advance into the concave 
portion of the socket, and the suction-holding of the package 
is discontinued before the package comes into contact With a 
terminal in the concave portion of the socket, With the pack 
age being dropped slightly to be arranged in its due position. 

In this process, When the end of the main surface of the 
semiconductor chip comes into contact With the inner Wall of 
the concave portion, the end of the main surface is chipped. If 
any of the chipped silicon pieces remains in the concave 
portion of the socket, there Will arise a problem that the 
protective ?lm over the surface of the semiconductor chip is 
damaged When the back surface of the semiconductor chip is 
pressed by the arm at the time of testing, eventually causing 
the protective ?lm to be peeled off. 

Furthermore, if any silicon piece remains in the concave 
portion of the socket, there Will arise another problem that 
contact failure occurs betWeen the protruding electrodes of 
the package and the terminals of the socket, inviting a drop in 
test e?iciency and accordingly in test reliability. 
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2 
Still another problem that Will arise is that the chipping 

invites exposure of Wiring inside the semiconductor chip, 
Which Would invite corrosion or disconnection of the Wiring 
and thereby make the semiconductor chip fatally defective. 
An object of the present invention is to provide a semicon 

ductor device Which can prevent chipping, and its manufac 
turing method. 

Another object of the invention is to provide a semicon 
ductor device Which can contribute to enhance the ef?ciency 
of processing in the screening procedure including the bum 
in test and the reliability of the test, and its manufacturing 
method. 
The above-described and other objects and novel features 

of the present invention Will become apparent from the fol 
loWing description in this speci?cation When taken in con 
junction With the accompanying draWings. 

Typical aspects of the invention disclosed in the present 
application Will be brie?y described beloW. 

According to the invention, there is provided a semicon 
ductor device having a main surface, a back surface opposite 
the main surface, and side surfaces; an integrated circuit 
formed over the main surface; an insulating ?lm covering the 
main surface; a plurality of electrodes exposed from the insu 
lating ?lm and arrayed over the main surface With ?rst spac 
ing; a plurality of Wirings formed over the insulating ?lm, 
one-end part of each of Which is electrically connected to the 
plurality of electrodes and the other-end part of each of Which 
is arrayed With second spacing greater than the ?rst spacing; 
and a plurality of protruding electrodes arranged over the 
other-end part of the plurality of Wirings, each being electri 
cally connected to the other-end part to the plurality of Wir 
ings, Wherein an inclined surface continuous from the main 
surface to the side surfaces is formed on a periphery of the 
main surface of the semiconductor chip. 

According to the invention, there is provided a semicon 
ductor device manufacturing method comprising the steps of 
preparing a semiconductor device provided With a main sur 
face, a plurality of electrodes arranged over the main surface, 
a rearrangement Wiring, formed over the main surface, for 
rearranging each of the plurality of electrodes, a semiconduc 
tor chip having an inclined surface formed on a periphery of 
the main surface and obliquely continuous to the main sur 
face, and a plurality of protruding electrodes each connected 
to the rearrangement Wiring and arranged differently from the 
plurality of electrodes; arranging the semiconductor device in 
a concave portion of a socket in a state in Which the main 
surface of the semiconductor chip is directed toWard a bottom 
surface of the concave portion; and subjecting the semicon 
ductor device to electrical inspection in a state in Which the 
semiconductor device is ?tted in the concave portion of the 
socket. 
According to the invention, there is also provided a semi 

conductor device manufacturing method comprising the 
steps of preparing a semiconductor Wafer having a main 
surface, a plurality of electrodes arranged over the main sur 
face, a rearrangement Wiring, formed over the main surface, 
for rearranging each of the plurality of electrodes, and a 
plurality of chip areas each connected to the rearrangement 
Wiring, in each of the areas a plurality of protruding elec 
trodes arranged differently from the plurality of electrodes 
being formed; forming an inclined surface obliquely continu 
ing to the main surface on a periphery of the main surface of 
each of the chip areas by ?rst cutting the semiconductor Wafer 
With an angled blade along a dicing area Which partitions the 
chip areas; and forming a plurality of semiconductor devices 
each having the inclined surface and the plurality of protrud 
ing electrodes by performing second cutting With a blade 



US 8,063,478 B2 
3 

having a less thickness than the angled blade along the dicing 
area to carry out division into individual pieces, each includ 
ing the chip area. 

According to the invention, there is further provided a 
semiconductor device manufacturing method comprising the 
steps of preparing a semiconductor Wafer having a main 
surface, a plurality of electrodes arranged over the main sur 
face, a rearrangement Wiring, formed over the main surface, 
for rearranging each of the plurality of electrodes, and a 
plurality of chip areas each connected to the rearrangement 
Wiring, in each of the areas a plurality of protruding elec 
trodes arranged differently from the plurality of electrodes 
being formed; forming an inclined surface obliquely continu 
ing to the main surface on a periphery of the main surface of 
each of the chip areas by ?rst cutting the semiconductor Wafer 
With an angled blade along a dicing area Which partitions the 
chip areas; forming a plurality of semiconductor devices each 
having the inclined surface and the plurality of protruding 
electrodes by performing second cutting With a blade having 
a less thickness than the angled blade along the dicing area to 
carry out division into individual pieces, each including the 
chip area; arranging the semiconductor device in a concave 
portion of a socket in a state in Which the main surface of the 
semiconductor chip constituting the semiconductor device is 
directed toWard a bottom surface of the concave portion of the 
socket; and subjecting the semiconductor device to electrical 
inspection in a state in Which the semiconductor device is 
?tted in the concave portion of the socket. 

According to the invention, there is also provided a semi 
conductor device manufacturing method comprising the 
steps of preparing a semiconductor device having a main 
surface, a plurality of electrodes arranged over the main sur 
face, a semiconductor chip formed on a periphery of the main 
surface and having an inclined surface obliquely continuous 
to the main surface, and a plurality of protruding electrodes 
connected to the electrodes; arranging the semiconductor 
device in a concave portion of a socket in a state in Which the 
main surface of the semiconductor chip is directed toWard a 
bottom surface of the concave portion; and subjecting the 
semiconductor device to electrical inspection in a state in 
Which the semiconductor device is ?tted in the concave por 
tion of the socket. 

According to the invention, there is further provided a 
semiconductor device manufacturing method comprising the 
steps of preparing a semiconductor Wafer having a main 
surface, a plurality of electrodes arranged over the main sur 
face, and a plurality of chip areas in each of Which a plurality 
of protruding electrodes connected to each of the plurality of 
electrodes are formed; forming an inclined surface obliquely 
continuing to the main surface on a periphery of the main 
surface of each of the chip areas by ?rst cutting the semicon 
ductor Wafer With an angled blade along a dicing area Which 
partitions the chip areas; forming a plurality of semiconduc 
tor devices each having the inclined surface and the plurality 
of protruding electrodes by performing second cutting With a 
blade having a less thickness than the angled blade along the 
dicing area to carry out division into individual pieces, each 
including the chip area; arranging the semiconductor device 
in a concave portion of a socket in a state in Which the main 
surface of the semiconductor chip constituting the semicon 
ductor device is directed toWard the bottom surface of the 
concave portion of the socket; and subjecting the semicon 
ductor device to electrical inspection in a state in Which the 
semiconductor device is ?tted in the concave portion of the 
socket. 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

4 
Advantages achieved by some of the most typical aspects 

of the invention disclosed in the present application Will be 
brie?y described beloW. 

In a Wafer level CSP or a bare chip, the formation of an 
inclined surface obliquely continuing to the main surface on 
the periphery of the main surface of the semiconductor chip 
by bevel cutting serves to ease the contact resistance Which 
arises When the inclined surface comes into contact With the 
concave portion of a socket at the time of its insertion into the 
socket during electrical inspection. In addition, the absence of 
any edge part on the periphery of the main surface of the 
semiconductor chip can serve to prevent chipping Which 
Would otherWise occur When the semiconductor chip is 
inserted into the socket. As this makes it possible to prevent 
any silicon piece from remaining in the concave portion of the 
socket, the reliability of electrical inspection including the 
bum-in test and the functional test can be improved. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 consists of a partial plan shoWing one example of 
structure of a semiconductor device, Which is Embodiment l 
of the invention, and an enlarged partial perspective vieW of a 
corner part thereof; 

FIG. 2 is an enlarged partial perspective vieW of one 
example of structure of the semiconductor device shoWn in 
FIG. 1; 

FIG. 3 is an enlarged partial section of the structure near an 
end of the semiconductor device shoWn in FIG. 1; 

FIG. 4 is a process ?owchart of one example of procedure 
in the post-process of assembly of the semiconductor device 
shoWn in FIG. 1; 

FIG. 5 is an enlarged partial plan of one example of struc 
ture of a semiconductor Wafer cut at the dicing step of assem 
bly charted in FIG. 4; 

FIG. 6 is an enlarged partial section of the structure of the 
semiconductor Wafer shoWn in FIG. 5; 

FIG. 7 is an enlarged partial section of one example of 
structure of the semiconductor Wafer before bevel cutting at 
the dicing step charted in FIG. 4; 

FIG. 8 is an enlarged partial section of one example of state 
of being cut in a ?rst stage of bevel cutting at the dicing step 
charted in FIG. 4; 

FIG. 9 is an enlarged partial section of one example of state 
of being cut in a second stage of cutting after the ?rst stage 
shoWn in FIG. 8; 

FIG. 10 is an enlarged partial section of one example of 
structure after the completion of the second stage of cutting 
shoWn in FIG. 9; 

FIG. 11 is a sectional vieW shoWing one example of method 
of ?tting the semiconductor device to a socket at the burn-in 
step of assembly charted in FIG. 4; 

FIG. 12 is a sectional vieW shoWing one example of struc 
ture after the socket is ?tted by the ?tting method shoWn in 
FIG. 11; 

FIG. 13 is a sectional vieW shoWing one example of state of 
contact betWeen the protruding electrodes of the semiconduc 
tor device and socket terminals When under burn-in test at the 
bum-in step of assembly charted in FIG. 4; 

FIG. 14 is a sectional vieW shoWing one example of state 
before the ?tting of the socket When the semiconductor device 
is to be ?tted to the socket at the testing step of assembly 
charted in FIG. 4; 

FIG. 15 is a sectional vieW shoWing one example of state in 
Which the semiconductor device is ?tted to the socket at the 
testing step of assembly charted in FIG. 4; 












